Andhra Pradesh State Council of Higher Education
B.Sc. PHYSICS SYLLUBUS UNDER CBCS
w.e.f. 2015-16 (Revised in April 2016)

First Semester
Paper I : Mechanics & Properties of Matter
Practical I (Lab-1)

Second Semester
Paper II: Waves & Oscillations
Practical 2 (Lab2)

Third Semester
Paper III: Wave Optics
Practical 3. (Lab 3)

Fourth Semester
Paper IV: Thermodynamics & Radiation Physics
Practical 4.(Lab 4)

Fifth Semester

Paper V: Electricity, Magnetism & Electronics
Paper VI: Modern Physics

Practical 5.(Lab 5)

Practical 6.(Lab 6)

Sixth Semester

PaperVII: Elective (One)

Paper VIII: Cluster Electives (Three)
Practical 7 (Lab 7)

Practical 8 (Lab 8)

Proposed Electives in Semester - VI

Paper — VII (one elective is to be chosen from the following)

Paper VII-(A): Analog and Digital Electronics
Paper VII-(B): Materials Science
Paper VII-(C): Renewable Energy

Paper — VIII (one cluster of electives (A-1,2,3 or B-1,2,3 or C-1,2,3) to be chosen preferably
relating to the elective chosen under paper — VII (A or B or C)

(-



Cluster 1

Paper VIII-A-1. Introduction to Microprocessors and Microcontrollers
Paper VIII-A-2.Computational Physics and Programming

Paper VIII-A-3. Electronic Instrumentation

Cluster 2

Paper VIII-B-1.Fundamentals of Nanoscience
Paper VIII-B-2.Synthesis and Characterization of Nanomaterials
Paper VIII-B-3.Applications of Nanomaterials and Devices

Cluster 3

Paper VIII-C-1.Solar Thermal and Photovoltaic Aspects
Paper VIII-C-2.Wind, Hydro and Ocean Energies
Paper VIII-C-3.Energy Storage Devices

NOTE: Problems should be solved at the end of every chapter of all Units.
1. Each theory paper is of 100 marks and practical paper is also of 50 marks.
Each theory paper is 75 marks University Exam (external) + 25 marks mid Semester Exam
(internal). Each practical paper is 50 marks external
2. The teaching work load per week for semesters I to VI is 4 hours per paper for theory
And 2 hours for all laboratory (practical) work.
3. The duration of the examination for each theory paper is 3.00 hrs.
4. The duration of each practical examination is 3 hrs with 50 marks, which are to be
distributed as30 marks for experiment
10 marks for viva
10 marks for record

Practicals 50 marks
Formula & Explanation 6
Tabular form +graph +circuit diagram 6
Observations 12
Calculation, graph, precautions & Result 6
Viva-Voce 10
Record 10

***NOTE: Practical syllabus is same for both Mathematics and Non Mathematics combinations
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Scheme of instruction and examination to be followed w.e.f. 2015-2016

B.Sc. (Physics) (Maths Combinations)

S. | Semester Title of the paper Instruc- | Duration | Max
No tion of Marks
hrs/week |exam(hrs) | (external)
Thoery
1 | First Paper I: Mechanics& Properties of Matter 4 3 75
2 Second Paper II: Waves & Oscillations 4 3 75
3 Third Paper III: Wave Optics 4 3 75
4 Fourth Paper IV: Thermodynamics & 4 3 75
Radiation Physics
5 | Fifth Paper V:Electricity, Magnetism& Electronics 4 3 75
Paper VI: Modern Physics 4 3 75
6 | Sixth PaperVII :Elective (One) 4 3 75
Paper VIII: Cluster Electives (Three) 4 3 75
Practicals
1 First Practical 1 2 3 50
2 | Second | Practical II 2 3 50
3 Third Practical 111 2 3 50
4 | Fourth Practical IV 2 3 50
5 | Fifth Practical V 2 3 50
6 Practical VI 2 3 50
7 | Sixth Practical VII 2 3 50
8 Practical VIII 2 3 50




Model question Paper for all theory papers
Time : 3 hrs Max marks: 75

Section-A (Essay type)
Answer All questions with internal choice from all units Marks: 10x5 =50
(Two questions are to be set from each unit with either or type)

Section-B (Short answer type)
Answer any three out of 5 questions from all units (I to V) Marks: 5x3=15
At least one question should be set from each unit.

Section-C
Answer any two out of 5 questions set from all units Marks: 5x2 =10



Paper VII-(B) Elective (Materials Science)

Semester —VI
Elective Paper —VII-(B): Materials Science

No. of Hours per week: 04 Total Lectures:60

UNIT-I (12 hrs)

1.Materials and Crystal Bonding: Materials, Classification, Crystalline, Amorphous, Glasses;
Metals, Alloys, Semiconductors, Polymers, Ceramics, Plastics, Bio-materials, Composites, Bulk
and nanomaterials. Different types of chemical bonds — Ionic covalent bond or homopolar bond
— Metallic bond — Dispersion bond — Dipole bond — Hydrogen bond — Binding energy of a
crystal.

UNIT-II (12 hrs)

2. Defects and Diffusion in Materials: Introduction — Types of defects - Point defects- Line
defects- Surface defects- Volume defects- Production and removal of defects- Deformation-
irradiation- quenching- annealing- recovery. Diffusion in solids- Fick’s laws of diffusion.

UNIT-III(12 hrs)

3. Mechanical Behavior of Materials: Different mechanical properties of engineering materials —
Creep — Fracture — Technological properties — Factors affecting mechanical properties of a
material — Heat treatment - Cold and hot working — Types of mechanical tests — Deformation of
metals.

UNIT-IV (12 hrs)

4. Magnetic Materials: Dia-, Para-, Ferri- and Ferromagnetic materials, Classical Langevin
theory of dia magnetism. Curie’s law, Weiss’s theory of ferromagnetism, Ferromagnetic
domains. Discussion of B-H Curve. Hysteresis and energy Loss.

UNIT-V (12 hrs)

5. Dielectric Materials: Dielectric constant, dielectric strength and dielectric loss, polarizability,

mechanism of polarization, factors affecting polarization, polarization curve and hysteresis loop,
types of dielectric materials, applications; ferroelectric, piezoelectric and pyroelectric materials,

Clausius -Mosotti equation.

Reference books

1. Materials Science by M. Arumugam, Anuradha Publishers. 1990, Kumbakonam.

2. Materials Science and Engineering V. Raghavan, Printice Hall India Ed. V 2004. New Delhi.
3. Elementary Solid State Physics, 1/e M. Ali Omar, 1999, Pearson India

4. Solid State Physics, M.A. Wahab, 2011, Narosa Publications
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Elective Paper-VII-B Practical: Materials Science 2hrs/Week

Minimum of 6 experiments to be done and recorded

. Measurement of susceptibility of paramagnetic solution (Quinck's Tube Method)

. Measurement of magnetic susceptibility of solids.

. Determination of coupling coefficient of a piezoelectric crystal.

. Measurement of the dielectric constant of a dielectric Materials

. Study the complex dielectric constant and plasma frequency of metal using surface Plasmon
resonance (SPR)

. Study the hysteresis loop of a Ferroelectric Crystal.

. Study the B-H curve of ‘Fe’ using solenoid and determine energy loss from hysteresis.

. Energy gap of a metaloxide semiconductor (thermistor).

10. Determination of activation energy using creep method.

11. Determination of crystallite size of given polycrystalline materials using x-ray diffractogram.
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Semester —VI: Cluster Electives — VIII-B
Cluster Elective Paper VIII-B-1: Fundamentals of Nanoscience

No. of Hours per week: 04 Total Lectures: 60

UNIT-I (12hrs)

1. Background and history: Emergence of Nanoscience with special reference to Feynman and
Drexler; Role of particle size; Spatial and temporal scale; Concept of confinement, strong and
weak confinement with suitable example; Development of quantum structures, Basic concept of
quantum well, quantum wire and quantum dot.

Size dependence of properties, crystal structures, Lattice vibrations, Energy bands:- Insulators
Semiconductors and conductors.

UNIT-II (12hrs)

2. Classification of Nanomaterials: Inorganic nanomaterials: carbon nanotubes and cones,
Organic nanomaterials: dendrimers, micelles, liposomes, block copolymers; Bionanomaterials:
Biomimtric, bioceramic and nanotherapeutics; Nanomaterials for molecular electronics and
optoelectronics.

UNITS-III (12hrs)

3. Macromolecules: Classification of polymers, chemistry of polymerization, chain
polymerization, step polymerization, coordination polymerization. Molecular weight of
polymers-number average and weight average molecular weight, degree of polymerization,
determination of molecular weight of polymers by viscometry. Preparation and application of

polyethylene, PVC, Teflon.



UNIT-1V (12hrs)

4. Molecular & Nanoelectronics: Semiconductors, Transition from crystal technology to
nanotechnology. Tiny motors, Gyroscopes and accelerometers. Nano particle embedded wrinkle
resistant cloth, Transparent Zinc Oxide sun screens. Bio-systems, Nanoscale processes in
environment. Nanoscale structures and quantum computing. Single electron transistors.

UNIT-V (12hrs)

5. Biomaterials: Implant materials: Stainless steels and its alloys, Ti and Ti based alloys,
Ceramic implant materials; Hydroxyapatite glass ceramics, Carbon Implant materials, Polymeric
Implant materials, Soft tissue replacement implants, Sutures, Surgical tapes and adhesives, heart
valve implants, Artificial organs, Hard Tissue replacement Implants, Internal Fracture Fixation
Devices, Wires, Pins, and Screws, Fracture Plates.

Reference Books

1. T. Pradeep: Textbook of Nanoscience and Nanotechnology Chapter (McGraw-Hill
Professional, 2012), Access Engineering.

2. C.N. R. Rao, A. Mu"ller, A. K. Cheetham, “The Chemistry of Nanomaterials :Synthesis,
Properties and Applications”, Wiley-VCH, 2006.

3. C. Breachignac P. Houdy M. Lahmani, “Nanomaterials and Nanochemistry”, Springer, 2006.

4. Guozhong Cao, ‘“Nanostructures and Nanomaterials: Synthesis, Properties, and Applications”,
World Scientific Publishing Private, Ltd., 2011.

5. Zhong Lin Wang, “Characterization of Nanophase Materials”, Wiley-VCH, 2004.

6. Carl C. Koch, “Nanostructured Materials: Processing, Properties and Potential Applications”,
William Andrew Publishing Norwich, 2006.

Elective Paper- VIII-B-1: Practical: Fundamentals of Nanoscience 2hrs/Week

A project based on any of the concepts of Fundamentals of Nanoscience covered in the theory
paper (VIII-B-1)



Semester —VI
Cluster Elective Paper —VIII-B-2: Synthesis and Characterization of
Nanomaterials

No. of Hours per week: 04 Total Lectures: 60

Unit-I (12 hrs)

1. Nanomaterials synthesis: Synthesis and nanofabrication, Bottom-Up and Top-Down
approach with examples. Chemical precipitation methods, sol-gel method, chemical reduction,
hydrothermal, process. Physical Mehtods- ball milling, Physical Vapour deposition (PVD),
Sputtering, Chemical Vapor deposition (CVD), spray pyrolysis, Biological methods- Synthesis
using micro organisms and bacteria, Synthesis using plant extract.

Unit-1II (12 hrs)

2. Classification of materials: Types of materials, Metals, Ceramics (Sand glasses) polymers,
composites, semiconductors. Metals and alloys- Phase diagrams of single component, binary and
ternary systems, diffusion, nucleation and growth. Mechanical properties. Metallic glasses.
Preparation, structure and properties like electrical, magnetic, thermal and mechanical,
applications.

UNITS-III (12 hrs)

3. Glasses: The glass transition - theories for the glass transition, Factors that determine the
glass-transition temperature. Glass forming systems and ease of glass formation, preparation of
glass materials. Applications of Glasses: Introduction: Electronic applications, Electrochemical
applications, optical applications, Magnetic applications.

UNITS-IV (12 hrs)

4. Liquid Crystals: Mesomorphism of anisotropic systems, Different liquid crystalline phase
and phase transitions, Thermal and electrical properties of liquid crystals, Types Liquid Crystals
displays, few applications of liquid crystals.

UNITS-V (12 hrs)

5. Characterization Methods: XRD, SEM, TEM, AFM, XPS and PL -characterization

techniques for nano materials. Electrical and mechanical properties, Optical properties by IR and

Raman Spectroscopy.

References books

1. Encyclopedia of Nanotechnology by M.Balakrishna Rao and K.Krishna Reddy, Vol.I to X,
Campus books.

2. Nano: The Essentials-Understanding Nanoscinece & Nanotechnology by T.Pradeep; Tata Mc.
Graw Hill

3. Nanotechnology in Microelectronics & Optoelectronics, J.M Martine Duart, R.J Martin
Palma, F. Agullo Rueda, Elsevier

4. Nanoelectronic Circuit Design, N.K Jha, D Chen, Springer

. Handbook of Nanophysics- Nanoelectronics & Nanophotonics, K.D Sattler, CRC Press

6. Organic Electronics-Sensors & Biotechnology- R. Shinar & J. Shinar, McGraw-Hill.
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Cluster Elective Paper- VIII-B-2: Practical: Synthesis and Characterization of
Nanomaterials 2hrs/Week

Minimum of 6 experiments to be done and recorded

1. Synthesis of nanocrystalline films of II-VI compounds doped with rare earths by chemical
process.

. Synthesis of Alkaline earth aluminates in nanocrystalline form by combustion synthesis.

. Preparation of surface conducting glass plate by spray pyrolysis method

. Preparation of surface conducting glass plate by chemical route

. Fabrication of micro fluidic nanofilter by polymerisation reaction

. Absorption studies on the nanocrystalline films and determination of absorption coefficient.

. Determination of band gap from the absorption spectra using Tauc’s plots.

. Study of Hall effect in semiconductors and its application in nanotechnology.

. Measurement of electrical conductivity of semiconductor film by Four Probe method and

study of temperature variation of electrical conductivity.
10. Determination of the Band Gap of Semiconductor Nanoparticles.
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Semester —VI
Cluster Elective Paper —VIII-B-3: Applications of Nanomaterials and Devices

No. of Hours per week: 04 Total Lectures: 60

UNIT-I (12 hrs)

1. Optical properties: Coulomb interaction in nanostructures. Concept of dielectric constant for
nanostructures and charging of nanostructure. Quasi-particles and excitons. Excitons in direct
and indirect band gap semiconductor nanocrystals. Quantitative treatment of quasi-particles and
excitons, charging effects. Radiative processes: General formalization-absorption, emission and
luminescence. Optical properties of heterostrctures and nanostructures.

UNIT-II (12 hrs)

2. Electrical transport:

Carrier transport in nanostrcutures. Hall effect, determination of carrier mobility and carrier
concentration; Coulomb blockade effect, thermionic emission, tunneling and hoping
conductivity. Defects and impurities: Deep level and surface defects.

UNIT-III (12 hrs)

3. Applications: Applications of nanoparticles, quantum dots, nanowires and thin films for
photonic devices (LED, solar cells). Single electron transfer devices (no derivation). CNT based
transistors. Nanomaterial Devices: Quantum dots heterostructures lasers, optical switching and
optical data storage. Magnetic quantum well; magnetic dots - magnetic data storage. Micro
Electromechanical Systems (MEMS), Nano Electromechanical Systems (NEMS).
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UNIT-IV(12 hrs)

4. Nanoelectronics: Introduction, Electronic structure of Nanocrystals, Tuning the Band gap of
Nanoscale semiconductors, Excitons, Quantum dot, Single electron devices, Nanostructured
ferromagnetism, Effect of bulk nanostructuring of magnetic properties, Dynamics of
nanomagnets, Nanocarbon ferromagnets, Giant and colossal magneto-resistance, Introduction of
spintronics, Spintronics devices and applications.

UNIT-V (12 hrs)

5. Nanobiotechnology and Medical application: Introduction, Biological building blocks- size
of building blocks and nanostructures, Peptide nanowires and protein nanoparticles, DNA double
nanowires, Nanomaterials in drug delivery and therapy, Nanomedicine, Targeted gold
nanoparticles for imaging and therapy.

Reference books:
1.C.P. Poole, Jr. Frank J. Owens, Introduction to Nanotechnology (Wiley India Pvt. Ltd.).
2.S.K. Kulkarni, Nanotechnology: Principles & Practices (Capital Publishing Company).
3. K.K. Chattopadhyay and A.N. Banerjee, Introduction to Nanoscience & Technology (PHI
Learning Private Limited).
4. Richard Booker, Earl Boysen, Nanotechnology (John Wiley and Sons).

Cluster Elective Paper-VIII-B-3: Practical: Applications of Nanomaterials and Devices
2hrs/Week

Minimum of 6 experiments to be done and recorded

1. Synthesis of metal nanoparticles by chemical route.

. Synthesis of semiconductor nanoparticles.

. Surface Plasmon study of metal nanoparticles by UV-Visible spectrophotometer.

. XRD pattern of nanomaterials and estimation of particle size.

. To study the effect of size on color of nanomaterials.

. Prepare a disc of ceramic of a compound using ball milling, pressing and sintering, and study

its XRD.

7. Fabricate a thin film of nanoparticles by spin coating (or chemical route) and study
transmittance spectra in UV-Visible region.

8. Fabricate a pn-diode by diffusing Al over the surface of n-type Si and study its [-V
characteristics.

AN L AW

10



B.Sc. (Physics) (Non-Mathematics Combinations)
Scheme of instruction and examination to be followed w.e.f. 2016-2017

S.No | Semester Title of the paper Instruction | Duration o f | Max
Hrs/week | exam (hrs) | Marks
(external)
Theory
1 First Paper I: Mechanics & Properties of 4 3 75
Matter
2 Second Paper II: Waves & Oscillations 4 3 75
3 Third Paper III: Optics 4 3 75
4 Fourth Paper IV: Thermodynamics & 4 3 75
Radiation Physics
5 Fifth 4 3 75
Paper V: Electricity, Magnetism &
electronics 4 3 75
Paper VI: Modern Physics &
Medical Physics
6 Sixth PaperVII : Elective 4 3 75
Paper VIII: Cluster Electives
4 3 75
Practical
1 First Practical 1 2 3 50
2 Second Practical 11 2 3 50
3 Third Practical IlI 2 3 50
4 Fourth Practical IV 2 3 50
5 Fifth Practical V 2 3 50
6 Practical VI 2 3 50
7 Sixth Practical VII 2 3 50
8 Practical VIII 2 3 50
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B.Sc. Physics under CBCS for Non-Mathematics Combinations
w.e.f. 2015-16 (Revised in April, 2016)

Paper VII-(B) Elective (Materials Science)

Semester —VI
Elective Paper —VII-(B): Materials Science

No. of Hours per week: 04 Total Lectures:60

UNIT-I (12 hrs)

1.Materials and Crystal Bonding: Materials, Classification, Crystalline, Amorphous, Glasses;
Metals, Alloys, Semiconductors, Polymers, Ceramics, Plastics, Bio-materials, Composites, Bulk
and nanomaterials. Different types of chemical bonds — Ionic covalent bond or homopolar bond
— Metallic bond — Dispersion bond — Dipole bond — Hydrogen bond — Binding energy of a
crystal.

UNIT-II (12 hrs)

2. Defects and Diffusion in Materials: Introduction — Types of defects - Point defects- Line
defects- Surface defects- Volume defects- Production and removal of defects- Deformation-
irradiation- quenching- annealing- recovery. Diffusion in solids- Fick’s laws of diffusion.

UNIT-III(12 hrs)

3. Mechanical Behavior of Materials: Different mechanical properties of engineering materials —
Creep — Fracture — Technological properties — Factors affecting mechanical properties of a
material — Heat treatment - Cold and hot working — Types of mechanical tests — Deformation of
metals.

UNIT-IV (12 hrs)

4. Magnetic Materials: Dia-, Para-, Ferri- and Ferromagnetic materials, Classical Langevin
theory of dia magnetism. Curie’s law, Weiss’s theory of ferromagnetism, Ferromagnetic
domains. Discussion of B-H Curve. Hysteresis and energy Loss.

UNIT-V (12 hrs)

5. Dielectric Materials: Dielectric constant, dielectric strength and dielectric loss, polarizability,

mechanism of polarization, factors affecting polarization, polarization curve and hysteresis loop,
types of dielectric materials, applications; ferroelectric, piezoelectric and pyroelectric materials,

Clausius -Mosotti equation.

Reference books

1. Materials Science by M. Arumugam, Anuradha Publishers. 1990, Kumbakonam.

2. Materials Science and Engineering V. Raghavan, Printice Hall India Ed. V 2004. New Delhi.
3. Elementary Solid State Physics, 1/e M. Ali Omar, 1999, Pearson India

4. Solid State Physics, M.A. Wahab, 2011, Narosa Publications

(D -
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Elective Paper-VII-B Practical: Materials Science 2hrs/Week

Minimum of 6 experiments to be done and recorded

. Measurement of susceptibility of paramagnetic solution (Quinck's Tube Method)

. Measurement of magnetic susceptibility of solids.

. Determination of coupling coefficient of a piezoelectric crystal.

. Measurement of the dielectric constant of a dielectric Materials

. Study the complex dielectric constant and plasma frequency of metal using surface Plasmon
resonance (SPR)

. Study the hysteresis loop of a Ferroelectric Crystal.

. Study the B-H curve of ‘Fe’ using solenoid and determine energy loss from hysteresis.

. Energy gap of a metaloxide semiconductor (thermistor).

10. Determination of activation energy using creep method.

11. Determination of crystallite size of given polycrystalline materials using x-ray diffractogram.

DN AW~
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Semester —VI: Cluster Electives — VIII-B
Cluster Elective Paper VIII-B-1: Fundamentals of Nanoscience

No. of Hours per week: 04 Total Lectures: 60

UNIT-I (12hrs)

1. Background and history: Emergence of Nanoscience with special reference to Feynman and
Drexler; Role of particle size; Spatial and temporal scale; Concept of confinement, strong and
weak confinement with suitable example; Development of quantum structures, Basic concept of
quantum well, quantum wire and quantum dot.

Size dependence of properties, crystal structures, Lattice vibrations, Energy bands:- Insulators
Semiconductors and conductors.

UNIT-II (12hrs)

2. Classification of Nanomaterials: Inorganic nanomaterials: carbon nanotubes and cones,
Organic nanomaterials: dendrimers, micelles, liposomes, block copolymers; Bionanomaterials:
Biomimtric, bioceramic and nanotherapeutics; Nanomaterials for molecular electronics and
optoelectronics.

UNITS-III (12hrs)

3. Macromolecules: Classification of polymers, chemistry of polymerization, chain
polymerization, step polymerization, coordination polymerization. Molecular weight of
polymers-number average and weight average molecular weight, degree of polymerization,
determination of molecular weight of polymers by viscometry. Preparation and application of
polyethylene, PVC, Teflon.

(-

13



UNIT-1V (12hrs)

4. Molecular & Nanoelectronics: Semiconductors, Transition from crystal technology to
nanotechnology. Tiny motors, Gyroscopes and accelerometers. Nano particle embedded wrinkle
resistant cloth, Transparent Zinc Oxide sun screens. Bio-systems, Nanoscale processes in
environment. Nanoscale structures and quantum computing. Single electron transistors.

UNIT-V (12hrs)

5. Biomaterials: Implant materials: Stainless steels and its alloys, Ti and Ti based alloys,
Ceramic implant materials; Hydroxyapatite glass ceramics, Carbon Implant materials, Polymeric
Implant materials, Soft tissue replacement implants, Sutures, Surgical tapes and adhesives, heart
valve implants, Artificial organs, Hard Tissue replacement Implants, Internal Fracture Fixation
Devices, Wires, Pins, and Screws, Fracture Plates.

Reference Books

1. T. Pradeep: Textbook of Nanoscience and Nanotechnology Chapter (McGraw-Hill
Professional, 2012), Access Engineering.

2. C.N.R. Rao, A. Mu"ller, A. K. Cheetham, “The Chemistry of Nanomaterials :Synthesis,
Properties and Applications”, Wiley-VCH, 2006.

3. C. Breachignac P. Houdy M. Lahmani, “Nanomaterials and Nanochemistry”, Springer, 2006.

4. Guozhong Cao, ‘“Nanostructures and Nanomaterials: Synthesis, Properties, and Applications”,
World Scientific Publishing Private, Ltd., 2011.

5. Zhong Lin Wang, “Characterization of Nanophase Materials”, Wiley-VCH, 2004.

6. Carl C. Koch, “Nanostructured Materials: Processing, Properties and Potential Applications”,
William Andrew Publishing Norwich, 2006.

Elective Paper- VIII-B-1: Practical: Fundamentals of Nanoscience 2hrs/Week

A project based on any of the concepts of Fundamentals of Nanoscience covered in the theory
paper (VIII-B-1)
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Semester —VI
Cluster Elective Paper —VIII-B-2: Synthesis and Characterization of
Nanomaterials

No. of Hours per week: 04 Total Lectures: 60

Unit-I (12 hrs)

1. Nanomaterials synthesis: Synthesis and nanofabrication, Bottom-Up and Top-Down
approach with examples. Chemical precipitation methods, sol-gel method, chemical reduction,
hydrothermal, process. Physical Mehtods- ball milling, Physical Vapour deposition (PVD),
Sputtering, Chemical Vapor deposition (CVD), spray pyrolysis, Biological methods- Synthesis
using micro organisms and bacteria, Synthesis using plant extract.

Unit-1II (12 hrs)

2. Classification of materials: Types of materials, Metals, Ceramics (Sand glasses) polymers,
composites, semiconductors. Metals and alloys- Phase diagrams of single component, binary and
ternary systems, diffusion, nucleation and growth. Mechanical properties. Metallic glasses.
Preparation, structure and properties like electrical, magnetic, thermal and mechanical,
applications.

UNITS-III (12 hrs)

3. Glasses: The glass transition - theories for the glass transition, Factors that determine the
glass-transition temperature. Glass forming systems and ease of glass formation, preparation of
glass materials. Applications of Glasses: Introduction: Electronic applications, Electrochemical
applications, optical applications, Magnetic applications.

UNITS-IV (12 hrs)

4. Liquid Crystals: Mesomorphism of anisotropic systems, Different liquid crystalline phase
and phase transitions, Thermal and electrical properties of liquid crystals, Types Liquid Crystals
displays, few applications of liquid crystals.

UNITS-V (12 hrs)

5. Characterization Methods: XRD, SEM, TEM, AFM, XPS and PL -characterization

techniques for nano materials. Electrical and mechanical properties, Optical properties by IR and

Raman Spectroscopy.

References books

1. Encyclopedia of Nanotechnology by M.Balakrishna Rao and K.Krishna Reddy, Vol.I to X,
Campus books.

2. Nano: The Essentials-Understanding Nanoscinece & Nanotechnology by T.Pradeep; Tata Mc.
Graw Hill

3. Nanotechnology in Microelectronics & Optoelectronics, J.M Martine Duart, R.J Martin
Palma, F. Agullo Rueda, Elsevier

4. Nanoelectronic Circuit Design, N.K Jha, D Chen, Springer

. Handbook of Nanophysics- Nanoelectronics & Nanophotonics, K.D Sattler, CRC Press

6. Organic Electronics-Sensors & Biotechnology- R. Shinar & J. Shinar, McGraw-Hill.

)]
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Cluster Elective Paper- VIII-B-2: Practical: Synthesis and Characterization of
Nanomaterials 2hrs/Week

Minimum of 6 experiments to be done and recorded

1. Synthesis of nanocrystalline films of II-VI compounds doped with rare earths by chemical
process.

. Synthesis of Alkaline earth aluminates in nanocrystalline form by combustion synthesis.

. Preparation of surface conducting glass plate by spray pyrolysis method

. Preparation of surface conducting glass plate by chemical route

. Fabrication of micro fluidic nanofilter by polymerisation reaction

. Absorption studies on the nanocrystalline films and determination of absorption coefficient.

. Determination of band gap from the absorption spectra using Tauc’s plots.

. Study of Hall effect in semiconductors and its application in nanotechnology.

. Measurement of electrical conductivity of semiconductor film by Four Probe method and

study of temperature variation of electrical conductivity.
10. Determination of the Band Gap of Semiconductor Nanoparticles.
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Semester —VI
Cluster Elective Paper —VIII-B-3: Applications of Nanomaterials and Devices

No. of Hours per week: 04 Total Lectures: 60

UNIT-I (12 hrs)

1. Optical properties: Coulomb interaction in nanostructures. Concept of dielectric constant for
nanostructures and charging of nanostructure. Quasi-particles and excitons. Excitons in direct
and indirect band gap semiconductor nanocrystals. Quantitative treatment of quasi-particles and
excitons, charging effects. Radiative processes: General formalization-absorption, emission and
luminescence. Optical properties of heterostrctures and nanostructures.

UNIT-II (12 hrs)

2. Electrical transport:

Carrier transport in nanostrcutures. Hall effect, determination of carrier mobility and carrier
concentration; Coulomb blockade effect, thermionic emission, tunneling and hoping
conductivity. Defects and impurities: Deep level and surface defects.

UNIT-III (12 hrs)

3. Applications: Applications of nanoparticles, quantum dots, nanowires and thin films for
photonic devices (LED, solar cells). Single electron transfer devices (no derivation). CNT based
transistors. Nanomaterial Devices: Quantum dots heterostructures lasers, optical switching and
optical data storage. Magnetic quantum well; magnetic dots - magnetic data storage. Micro
Electromechanical Systems (MEMS), Nano Electromechanical Systems (NEMS).

(h
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UNIT-IV(12 hrs)

4. Nanoelectronics: Introduction, Electronic structure of Nanocrystals, Tuning the Band gap of
Nanoscale semiconductors, Excitons, Quantum dot, Single electron devices, Nanostructured
ferromagnetism, Effect of bulk nanostructuring of magnetic properties, Dynamics of
nanomagnets, Nanocarbon ferromagnets, Giant and colossal magneto-resistance, Introduction of
spintronics, Spintronics devices and applications.

UNIT-V (12 hrs)

5. Nanobiotechnology and Medical application: Introduction, Biological building blocks- size
of building blocks and nanostructures, Peptide nanowires and protein nanoparticles, DNA double
nanowires, Nanomaterials in drug delivery and therapy, Nanomedicine, Targeted gold
nanoparticles for imaging and therapy.

Reference books:
1.C.P. Poole, Jr. Frank J. Owens, Introduction to Nanotechnology (Wiley India Pvt. Ltd.).
2.S.K. Kulkarni, Nanotechnology: Principles & Practices (Capital Publishing Company).
3. K.K. Chattopadhyay and A.N. Banerjee, Introduction to Nanoscience & Technology (PHI
Learning Private Limited).
4. Richard Booker, Earl Boysen, Nanotechnology (John Wiley and Sons).

Cluster Elective Paper-VIII-B-3: Practical: Applications of Nanomaterials and Devices
2hrs/Week

Minimum of 6 experiments to be done and recorded

1. Synthesis of metal nanoparticles by chemical route.

. Synthesis of semiconductor nanoparticles.

. Surface Plasmon study of metal nanoparticles by UV-Visible spectrophotometer.

. XRD pattern of nanomaterials and estimation of particle size.

. To study the effect of size on color of nanomaterials.

. Prepare a disc of ceramic of a compound using ball milling, pressing and sintering, and study

its XRD.

7. Fabricate a thin film of nanoparticles by spin coating (or chemical route) and study
transmittance spectra in UV-Visible region.

8. Fabricate a pn-diode by diffusing Al over the surface of n-type Si and study its [-V
characteristics.
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THREE YEAR B.Sc. DEGREE EXAMINATIONS
CHOICE BASED CREDIT SYSTEM
SIXTH SEMESTER
PART - II : PHYSICS
PAPER : VII (B) : MATERIALS SCIENCE
(w.e.f. 2018)

MODEL PAPER

TIME : 3 Hours Max. Marks: 75

Section- A
DT ~ &

(Essay Questions)
(Srgerd gy )
5x10=50M

Answer All Questions.
(29) ) VD DAFFHIVL FraHw)

1. (a) Discuss metallic and hydrogen bonding in crystals with examples.
{obe?)s”e)éﬁ S°4° 22063500 08050 FFE B LOGAVVA GLFITEHRLSE DHBOLVLH.

OR
{(b) Discuss about polymers and Bio-materials.

évamsb 08050 LI DEGANVR (i8y DHBoD.

2. (a) What are different types of defects in solids? Explain the types of point defects with examples.
203 DTGARES” BRB0L BEBVOXO BeyHw. Dot FHBHNOE’D EEAVV GEIEROE DHOoLOA.

OR
(b) State and explain Fick’s laws of diffusion. How does diffusion coefficient depend on temperature?

THDBAVDHL D020BoDD DEY DOLABVVZD BBy, DHBOBW. TFOD WLESHL, GIESR @ DEJ

L BDCOB0E Bew .

3. (a) Define creep. Explain the mechanism of creep in materials. Give some applications of creep.
Do) VITRH? :gw»gmaoes‘ e 30 DI DHBoLBY. FEL) VL), VZVDFHRNORD BLDYIW.

OR
(b) Explain about cold working and hot working states of materials.
ism"ga‘»)&) O HAB030 ?88 SH0B8030 DE HDASO3W ‘?ge’éoe)é.) D580,

4. (a) Discuss Langevin's theory of diamagnetism. Derive an expression for the change of magnetic
moment.

COS® RIOIA0BBLHN DL WoLOBODD TPOBTD VEPOBHVID 80BN, VOIS FPAEIN &'

BPCNDD 2HE B €T B0,

OR
{(b) Draw and explain B - H curve for a ferromagnetic material. Identify retentivity and coercive fields
on the curve.

Fotel womavbo@ DEGHDVL %02080D3 B - H 955020 A, DH80caw. H500¢° 86308383 080w

Eairr8yD JroBR H0L.
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5. (a) Explain the mechanism of polarization. Explain the factors affecting polarization.
Goadee HE0RD G0, GIDEIAV 22 DSBAOTWOIN 0BV DOG0LN.

OR
(b)Explain about ferroelectric and piezo electric materials.

D8 deogd S8k DS DS DTGBNOD (176 DDBLBD.

Section - B
Depridn - D

(Short answer questions)
(PR DITEER g%lw)

5x5=25M
Answer any five questions

DB DD HI) VB DIFEEH BV FEOVID.

6. Discuss about composites.
so0d 2285 O (‘53"5() tﬁ@aoﬁﬁoa}),

7. Distinguish between ionic and covalent bonds.
205" E 0BA30 VEVEIT2A0 LT D06 B BLOYOW.

8. Explain annealing with examples.
00 DD0E HEAHXL SETFEHOE DHBOH.

9. Discuss briefly about line defects.
FD o3 B0 DoZDA0M DdBoBW.

10. Mention factors affecting mechanical properties of materials.
HIFGA0 oSS U7V DDA Bk 90V BLVYAD.

11. Define fracture. What are brittle and ductile fractures.
D56 9JTTRN? DI Dren Ddokw WD Dren X_TrRN?

12. State and explain weiss’s theory of ferromagnetism.
28 0 0BBANBL K020GEDD D DEroda BBy DGO,

13. Discuss about ferromagnetic domains.
DT 00008 EROD VR (178 W98yOBIB.

14. Define dielectric constant, dielectric strength and dielectric loss.
838 Rorosw, B8 DEgH Hoak B8 s DE(OLIDW.

15. Discuss briefly about pyroelectricity.
DT Deogd &0 (178 LoADZN( SBy0cIB.
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THREE YEAR B.Sc. DEGREE EXAMINATIONS (CBCS), 2017-18
VI Semester, Part-11: Physics
Paper VIII B-1, Cluster Elective: Fundamentals of Nanoscience

Model paper
Time: 3 hrs Max. Marks: 75
Section - A
Answer any FIVE questions from the following (5X10 =50 M)

DI D HELL HBRPTDHL,

L.

Write a note on emergence of nano science with special reference to Feynman and Drexler.

TS THBD ©0HO0 DSS Hoain GES6 Hom S0Hod

Write a note on development of quantum structures. Explain the concept of quantum
confinement.

5300 DRFRO ©9H0D B FPanod. ToLS ESPSI0L LRBHHH DHOCSOS.
Explain the classification of nano materials giving suitable examples for each class.

T S8 deRe 5800 SO SwRHEROSS DHO0OS.

Describe the applications of carbon nanotubes.

RS T MR VBBETOD DHO0OS,

. Describe the various ways by which polymers can be classified.

POBY HHEGS DOP DB D5O0WOS.

Explain with examples the process of step-growth polymerization.
2D - B8 I5DH50d BBV STIIBROSE DH500Pos.

Discuss the transition from crystal technology to nanotechnology.

T POTBE Home_ D8 B8 F0EBE Do _H0 Wod 20BD HOBEH WOWOs.

Explain the reason for transparent Sum-screens using ZnO nanoparticles.

Zn0 S Bepod He6s85008 W, RG0S SHRRAOWEC &8 StRme B0HOA.
Write note on Ti and its alloys as implant material v

Ti oot @ pgmesssse @ g Bz caabod

10. What are the various soft tissue implants? Mention the list of materials used for fabrication of

these implants.

By Seeo implants 0 803 OB ScPRLBDGES SHRARACS duegeD HEHOE ?
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Section-B

Answer any Five questions from the following 5x3=35M)

DI D HELL DBRGTOHY,

11.

12.

13.

14.

15,

16.

17.

18.

19.

20.

Write a note on energy bands in insulators, semiconductors and conductors.

T, OF TN HHOCIN 0BT HHBEBR I8 HE © BEEBONR DHOOTOS.

Explain quantum wire.

50080 &5 & dHOowod.

What are the properties of carbon nanotubes?

B0 T8 HieRe oD S0Hod .

Write short note on Block copolymers.

Block copolymers e 1128 oot3se tecahod .
What are the applications of Polyethylene?
Polyethylene omssmmomn Sedod .

What are number average and weight average molecular weights of polymers?

polymer o {5 50050 2R8 DN Oz OB SO P

Write short note on nanoscale processes in environment.
5,85 S H0D DO B VP B0 Fowod.
Write short note on single electron transistor.

single electron transistor ©Hm Sao?

What are the ceramic implant materials?

doen8 implant Hwegen odm S ?
Discuss various internal fracture fixation nano devices.

DD ©OSB DY (SN ) HOBWEEH TS HOETOW 117G DHOOTOS.
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MODEL PAPER

THREE YEAR B.Sc. DEGREE EXAMINATION /CHOICE BASED CREDIT SYSTEM
SIXTH SEMESTER
PART-II : PHYSICS CLUSTER ELECTIVE
PAPER VIl BH-2: SYNTHESIS AND CHARACTERIZATION OF NANO MATERIALS

TIME: 3 HOURS MAX MARKS:75

SECTION-A
Answer any FIVE Questions. Marks: 5x10=50

1. Define Top - Down process. Explain Ball Milling Method for synthesis of nano
particals.
2 $08 (BosH HFBI AGDoHEw. 2GS WYOR HYS THo° SPEere H0FREBVD
DNDo)HRW.

2. Define Bottom-Up process. Explain Sol-Gel method for synthesis of nano

materials?

o PSFEere H0BIEBVD

=

Bob o0& H DLB Do, Sol-Gel D88
DHBOYRD.

3. Explain Composite Materials and Polymers. Write its applications.
DoF Doegswen HOAW FOHE60% IHB0HEW. DB HIBTOD (FPC50Kw.

4. What are Metallic Glasses? Mention a few metallic Glasses. How are Metallic
glasses prepared?
5% ey oSe O? Q) S5 mrerold Beoi)aw. S5 merdd @ dFore Sasredd
Bo?

5. What is meant by glass transition temperature? How glass materials are
prepared?
rre SolBde SEPIS ©v QE? ey HETTOR D DFHwre S I

6. Discuss Electronic application, optical application and Magnetic application
of glasses?
e @) RS oDSTTe, §)TY BT O ©ADIYOE BDBET O
S58yooEw?

. What are Liquid crystals? Explain different Liquid Crystal phases?
(555 5857 @S D7 (55 KBS DS SR> DIBoH.



10.

11

12.

13.

14.

15.

16.

1.

18.

19.

20.

Explain Thermal and Electrical properties of Liquid crystals?

Lcﬁéén)éﬁs’w e,.g cﬁc‘gen 0B S)é:zgfg Cﬁo'ge;?fn DHBOD)W.

Explain the Transmission Electron Microscope (TEM)? Give the advantages of
TEM.

(ErS)DRS O DERED (TEM) & D580HE0. TEM 65G@Brrres 8enidiv.
Explain Atomic force Microscope (AFM). Give the uses of AFM.

SESrepesn DIERD (AFM) & Db, AFM 63@rrod 8endddv.
SECTION-B

Answer any FIVE Questions. Marks: 5x5=25
Explain Chemical vapor deposition method for Synthesis of nanomaterials.
EPCHIE 6de JFHH0 B5E8 T PSEere H03EednD DHBoD.
How are nanomaterials produced using bacteria?
er§BaSrD S5@PAOD, PSSTRen O DT 6818 IR
Explain the Electrical and Magnetic properties of Metallic Glasses.
&%) e GoE) Dl Sozen HBUD BAHTYS T DSBODSW.
Write a short note on diffusion.
D550 & v TSRS (TP,
State Theories for the glass transition.
e HolBoe Rm;oéa’m:&: Be)ad0.
Write Electro Chemical application of Glasses.
rrer @nE) HBE SPADS ©DSETOD (Feaiosiv.
Discuss the applications of Liquid Crystals
(B58)8sre ST OD SOYOSHW.
What are the types of Liquid Crystals displays?
653 3)Bs° B e Bsren D?
Explain XRD characterization Technique for nano materias.
S Sorgre 5785 XRD wdofn 588 J HH5805hw.

Write Electrical properties of nano materials.

v TS SoETre ks ST (Faku.



MODEL PAPER
THREE YEAR B.Sc DEGREE EXAMINATION CHOICE BASED CREDIT
SYSTEM
SIXTH SEMESTER: PART II: PHYSICS CLUSTER ELECTIVE

Paper VIII-B-3: Applications of Nanomaterials and Devices

Time: 3 Hours Max. Marks: 75

Section-A (Essay type)
Answer any Five questions Marks: §X"= 50

HID D HFOL HERPTHOD,
1. Eplain the Coulomb interaction in nanostructures and write the concept of
dielectric constant for nanostructures.
TS BRI g E10e10025 ODHs WD DHO0WOR IO TS DR B35S ¢
QTROBEHEVR ZRDH 30006 .
2. Explain optical properties of heterostructures and nanostructures.
2550 (hetero) DR gseen LD TSP BRJe &S FROD DHO0SOs.

3. Define Hall effect in nanostructures and explain how the carrier mobility and
carrier concentration are determined in nanostructures.
TS BRRe 8 IS H23950 © DD TP WOHO HOCKN TP I POKS

B DGO BHMPos® DHoowsod.

4. Explain the tunneling and hoping conductivity in nanostructures.
T BRPOSS L5DOH VAN PaRDOl HIEESLD DHOOWOd.

5. Explain quantum dots and nano wires and their applications.
550850 20PN HOAI Fs0bEL &t VBB 0H0d.

6. Explain Optical switching and optical data storage nanomaterial devices.
Optical switching ®®as» optical datastorage &% Hwey HOETR & 1iRY dHOOTOE.

7. Explain the electronic structure of nanocrystals and tuning of band gap of
nanoscale semiconductors.
oS8 5,850 2OROE DREBO DO TS HOP OF TeHFT HE COBTHR), HIRER),
DH000d .

8. What are Spintronics, spintronics devices and write their applications.
Spintronics, spintronics H056en OHR I ? P ODIROD 3Hod.

9. What are Peptide nanowires and protein nanoparticles and write their applications.
Peptide nanowires and protein nanoparticles ©smSw? O OHIROD SOHOE.

10. Explain the role of nanomaterials in drug delivery and therapy.
855 98, & Hoote HBHTe ToBOS TS ST g HIHEO0WOS .
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Section-B (Short answer type)

Answer any Five questions . .Marks: 5 x5=25

HID D HELL HHRTTODY,

11. What are quasi-particles and excitons? Explain.
quasi-particles ®oooso excitons ©Hm S&o ? TR 1ing dHOouOs .

12. Explain the process of luminescence in nanomaterials.
TS HePReS 98 HY  HEIHH DDHOOE .

13. Explain the Coulomb blackade effect.
Coulomb blackade $ewHo ©bm S ?

14. Write short note on thermionic emission in nanostructures.
S e 208 65 S50 11g O B geohod ?
15. What are CNT based transistors? Explain.
CNT gt transistors ©sm S ? 50050 .
16. What are MEMS? Write their applications.
MEMS osm 3 ? o8 ossmees ook,
17. Explain nanostructured ferromagnetism.
T 60D DY OADVROSSHVD DHOOI0.
18. Explain the dynamics of nanomagnets.
TS OHNR00 8BS DHOOWOR.
19. What are DNA double nanowires? Write their applications
DNA double & 8tsen 0bm S ? P OHETOD 30Dk .

20. Explain medical application of targeted gold nanoparticles.
targeted 20metd oS8 Bte BiTR OBIBETOD B0D0G .
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